cases, and among low birth weight than normal babies (p \ 0.05). Second twins in vertex-vertex presentation encountered higher perinatal mortality compared to those in vertex-nonvertex and nonvertex-other presentations (p \ 0.05). Perinatal outcome was unfavorable when both delivered vaginally than for both cesarean deliveries and cesarean after first vaginal delivery (p \ 0.01). Preterm labor was the most frequently observed maternal complication. Birth asphyxia and perinatal mortality were common among second than first twins. Conclusions Gestational age, presentation, mode of delivery, and birth weight are the significant determinants of perinatal outcome of the second twin. Women with frequent antenatal care show favorable outcome. The second twin is at higher risk of perinatal morbidity and mortality than the first twin.
Keywords Birth weight Á Gestational age Á Perinatal mortality Á Second twin Á Twin pregnancy
Introduction
Twin pregnancy is becoming a problem of increasing dimensions worldwide with the dramatic increase of its incidence mostly attributable to assisted reproductive technologies (ARTs) [1] . Its incidence varies worldwide. The twinning rates are low (6-9 per 1000 births) in the whole of Eastern, South-Eastern, and Southern Asia including India. Latin America has low twin birth rates as those in Asia. The twinbirth rates in Europe and North America are intermediate, 9-16 per 1000 births. High national twinning rates of above 18 per 1000 births are found throughout Central Africa [2] .
The study of twin or multiple births is important because of the elevated health risks for both mothers and babies, and accompanying greater health care cost [3] . Perinatal mortality and morbidity in twin pregnancy is five-seven times higher compared to singleton pregnancy [4] . Prematurity, low birth weight (LBW), birth asphyxia, birth trauma, intrauterine fetal death, and congenital malformations are the important factors to explain the reasons of high perinatal mortality.
Observational studies showed that the second twins are particularly at higher risk of perinatal death than the first twins. The second twin is more likely to have lower Apgar scores, less favorable umbilical arterial or venous parameters, a higher incidence of respiratory distress syndrome, a higher need for intubation, and a higher perinatal mortality [5] [6] [7] . Their disadvantage was attributed to differences in gender, birth weight, chorionicity, presentation, mode of delivery, time interval between births, birth trauma, instrumental delivery, and asphyxia. Most of the above observations are from the studies done in Europe and North America. In India, the data are scarce regarding the perinatal outcome of the second twins and the significant mediating factors for that outcome.
With the above background, the present study was undertaken with the following objectives:
(1) To find out the magnitude of perinatal outcome of the second baby in twin pregnancy in respect to gestational age, presentation, mode of delivery, and birth weight. (2) To find out the association, if any, of perinatal outcome of the second twin with the above variables.
Materials and Methods

Type of Study
Hospital-based cross-sectional descriptive study.
Place of Study
The study was conducted in the Department of Obstetrics and Gynecology, Nilratan Sircar Medical College and Hospital, a tertiary care hospital in Kolkata, India.
Duration of Study
One year, from May 2008 to April 2009.
Study Population
All women with confirmed diagnosis of twin pregnancy admitted and managed in the above-mentioned hospital.
Inclusion Criteria
(1) Diagnosis of twin pregnancy confirmed by ultrasound examination; (2) gestational age of 28 weeks or more, or estimated fetal weight of 1000 g or more; (3) no known pre-existing medical complication like chronic hypertension, diabetes mellitus, renal disease, collagen vascular disease, or any other disorder that could complicate the present pregnancy; and (4) absence of congenital anomalies in either fetus.
Study Tools
(1) Case record form; (2) present and past health records and investigation reports, if any; (3) all antenatal records regarding present pregnancy; (4) hospital records; (5) stethoscope and sphygmomanometer; and (6) ultrasound machine.
Study Technique
(1) History taking, and (2) clinical examination and investigations.
Methodology
Ethical clearance for doing this study was obtained from the Institutional Ethics Committee. Informed consent to participate in the study was obtained from all the eligible women. Out of 80 eligible women who were initially included for the study, 70 women fulfilled all the criteria for inclusion in this study and for statistical analysis. The booked cases in this hospital who had been registered early in pregnancy were followed up in antenatal clinic at regular intervals with periodic ultrasound surveillance. Routine admission was done at 34 weeks. For all the study participants, babies were delivered in this hospital, and perinatal outcome were noted.
All the relevant information were recorded in the case record form, e.g., maternal age, gravidity, parity, number of antenatal visits, detailed history, clinical examination findings including obstetric examination, ultrasound reports, gestational age at birth, presentation of both the fetuses at labor and delivery, mode of delivery, birth weight, and lastly, perinatal outcome of the babies including perinatal morbidity (neonatal illness and complications), and mortality (stillbirth and early neonatal death).
Analysis of Data
Data were collated and analyzed statistically by simple proportions and v 2 test.
Results
This study was conducted on 70 women with twin pregnancy. More than 60 % women (45 or 64.28 %) were admitted in the hospital through the antenatal clinic (elective). Twenty-five (35.72 %) women were admitted through the obstetrics and gynecology emergency unit. Table 1 depicts the characteristics of the mother carrying twin pregnancy. Most women (46 or 65.71 %) were between 20 and 29 years of age group, and only 11 (15.72 %) women were in the age group of 30 years or older. Mean maternal ages in less than 20 and 20 years or older age group were 17.92 and 25.04 years, respectively. The lowest age reported was 16 years, and the highest age was 33 years. However, maternal age was not found to be associated with perinatal outcome of the second twin. Among 70 women, nearly 70 % (48 or 68.57 %) were multigravida, out of which 30 (42.86 %) were primipara, and 18 (25.71 %) were multipara. Perinatal mortality of the second twin was significantly higher (45.83 %) among multigravida women than primigravida women (18.19 %; p \ 0.05). Nearly 60 % (58.57 %) women attended antenatal clinic at least three times or more, and the lowest perinatal mortality (14.63 %) was observed among them. Six out of nine unbooked cases in this hospital experienced perinatal death of the second twin. Perinatal outcome of the second twin was significantly associated with the number of antenatal visits by the mother (p \ 0.001). Table 2 shows perinatal outcome of the second twin according to fetal/neonatal characteristics. The majority of women (31 or 44.28 %) delivered at 34-36 weeks, followed by 24 women (34.29 %) who delivered at 37-39 weeks. Twenty percent (14) women delivered at 28-33 weeks. Only one woman delivered at 40 weeks of gestation. Perinatal mortality of the second twin was three times higher in case of preterm birth (\37 weeks) than that of term birth (C37 weeks; 48.89 vs. 16 %), and this difference was statistically significant (p \ 0.01). Most common fetal presentation during labor and delivery was vertex-vertex (57.14 %). Perinatal mortality of the second twin was significantly higher (50 %) among twins with vertex-vertex presentation than that in other two presentations (22.22 % in vertex-nonvertex and 16.67 % in nonvertex-other; p \ 0.05). Both twins were delivered vaginally (V-V) in most of the cases (61.43 %). In two cases, second twin was delivered by emergency cesarean section after vaginal delivery of the first twin (V-C) due to cord prolapse in one case and fetal distress in another case. Among those two cases, one second twin died, and the other was alive. Perinatal mortality of the second twin was more than four times higher in the V-V group (51.17 %) than that in the C-C (both delivered by cesarean section) group (12 %). Statistically significant association was found between the mode of delivery and the perinatal outcome of the second twin (p \ 0.01). More than 60 % (62.86 %) second twins had LBW (1500-\2500 g), and 17.14 % had very LBW (VLBW; \1500 g). Only 20 % had normal birth weight (C2500 g). These proportions were 57.14, 15.72, and 27.14 % in case of first twins. Among the second twins, the lowest birth weight recorded was 1000 g, and the highest was 2720 g. Perinatal mortality of the second twin was three times higher among LBW (\2500 g) babies (42.86 %) than normal birth weight (C2500 g) babies (14.29 %), and this difference was found to be statistically associated (p \ 0.05). Growth discordance (birth weight difference between first and second twins C20 %) was present only in 7.15 % (5) of twin sets, among which one second twin died. Perinatal outcome of the second twin was not associated with the birth weight difference between first and second twins. Table 3 shows the distribution of different causes of perinatal mortality among the twins. Perinatal mortality was found in higher proportion among the second twins than the first twins (37.14 vs. 21.43 %). Prematurity (30.77 %) and severe birth asphyxia (Apgar score at 5 min B3; 23.07 %) were the two most common causes of perinatal mortality among the second twins. In a case of stillbirth at 36 weeks of gestation, the specific cause of death was unknown.
Discussion
The present study attempts to document the perinatal outcome of the second twin in a tertiary care center in India. The lowest percentage of twin pregnancy was noted in the 30 years or older age group. Our observation does not support the earlier documentation that advancing age of the mother is responsible for increased incidence of twins [8] .
Maternal age was not found to be associated with the perinatal outcome of the second twin. A unified picture on this relationship does not exist yet [9] [10] [11] [12] . In this regard, the contribution of other factors, e.g., ART is worth studying. The proportion of multigravida women was more than two times higher than that of primigravida women, which corroborates with a study from Pakistan [13] . Increased parity is known to increase the risk of dizygotic twins [8] . However, correlating the parity with the perinatal outcome of the second twin remains to be a challenge. In this study, perinatal outcome of the second twin was unfavorable among multigravida women compared to their primigravida counterparts. This observation is in contrast to other studies [14, 15] .
Nine unbooked cases were referred from other government lower tiered hospitals or private health care at the third trimester of pregnancy for improved management. Perinatal mortality of the second twin was 66.67 % among them. Analysis of the present study findings indicates that women with frequent antenatal visits at regular intervals (C3) had favorable perinatal outcome of the second twin. Owen et al. [16] had a similar observation. These women usually develop less complications of twin pregnancy as regular antenatal check-ups give the opportunity of early detection and management of complications. Multiple pregnancies warrant intensive monitoring and frequent antenatal visits [17] . Fetal ultrasound surveillance should be performed to monitor growth and well-being at a frequent interval.
Gestational age is one of the major determinants of perinatal outcome of the second twin. Most of the women (64.28 %) delivered preterm. Refuerzo et al. [18] in the US and Schaaf et al. [19] in the Netherlands reported an almost similar observation. In our study, significantly higher perinatal mortality was observed in case of preterm birth in contrast to term birth. This finding supports that of Refuerzo et al. [18] . Preterm birth is the principal factor contributing to perinatal morbidity and mortality in twin pregnancy [19] .
Intrapartum management of twins is strongly influenced by their presentations in labor [20] . Our observation regarding the distribution of fetal presentations is consistent with that of other studies [21, 22] . Perinatal outcome of the second twin was unfavorable in vertex-vertex presentation than that in other two presentations. This observation differs from that of Caulkwell and Murphy [22] . It remains ambiguous as to whether the fetal presentation affects the perinatal outcome. In this regard, it is necessary to find out the contribution of mode of delivery in this relationship.
An integral part of preparing for delivery in case of twin pregnancy is the confirmation of presentation so that the route of delivery can be decided. In this study, the rate of C-C delivery was 35.71 %, and that of V-C delivery was 2.86 %. The reported rates of V-C delivery range from 4.4 to 10.1 % [23] [24] [25] . In the present study, perinatal mortality of the second twin was unfavorable in the V-V group, and it was highly favorable in the C-C group. Our observation is supported by the other studies [26, 27] . It can be concluded that the mode of delivery is a significant predictor of perinatal outcome. However, whether it is the presentation or the mode of delivery that affects the perinatal outcome is not quite conclusive, as conflicting reports are available in the literature [28, 29] .
Twin pregnancy is more likely to be characterized by LBW than singleton pregnancy mostly due to fetal growth restriction and preterm delivery [30] . The percentages of VLBW (\1500 g) and LBW (1500-\2500 g) babies were higher among the second twins compared to the first twins. We also observed that perinatal outcome of the second twins was unfavorable among LBW (\2500 g) babies than normal birth weight (C2500 g) babies. Other studies also support our findings [31, 32] .
In this study, growth discordance was noted only in 5 (7.15 %) cases, out of which 4 were born preterm. A study from Pakistan [33] showed nearly similar results. In our study, statistical association was not found between the inter-twin birth weight difference and the perinatal outcome. This observation does not corroborate with the study from Pakistan [33] . However, studies from the developed world do not give a clear picture on this issue [34, 35] .
Both maternal and perinatal complications increase in twin pregnancy compared with singleton pregnancy. Most common maternal complication noted was preterm labor (64.28 %). Other complications encountered were preeclampsia, antepartum hemorrhage, preterm labor, preterm premature rupture of membrane, and cord prolapse. The fetal complications noted were prematurity, intrauterine growth restriction, and growth discordance. Neonatal complications were observed in higher proportion among the second twins than the first twins (77.14 vs. 47.14 %). Birth asphyxia (Apgar score at 5 min B6) was the most common complication observed among the second twins (22.85 %). Other complications noted were VLBW, neonatal hyperbilirubinemia, neonatal septicemia, need for mechanical ventilation, neonatal seizure, and birth trauma.
The major factors influencing the perinatal mortality in twin pregnancy are the consequences of the high rate of prematurity. We found some common causes of perinatal mortality such as prematurity, severe birth asphyxia, neonatal septicemia, neonatal hyperbilirubinemia, and VLBW. Perinatal mortality was found in higher proportion among the second twins than the first twins (37.14 vs. 21.43 %).
The limitations of this study were small sample size and self-imposed restriction to certain selected variables that could potentially affect the perinatal outcome. However, regardless of its limitations, the present study contributes to the existing body of knowledge by establishing the Indian data on perinatal outcome of the second twin.
The study findings emphasize the importance of appropriate management protocols directed towards counseling, frequent and regular antenatal check-ups, early admission of mothers, and proper care during intrapartum and immediate postpartum periods. Second twins should be managed more carefully during intranatal and early neonatal periods. Twin pregnancy can be effectively managed in a tertiary health care facility to optimize maternal and fetal care for improving perinatal outcome.
